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Canadians reported some 350,000 incidents of violence in their workplaces in 2004. According to Statistics Canada (2007: 6) , these incidents represent, "17% of all self-reported incidents of violent victimization, including sexual assault, robbery and physical assault." This study provides evidence that workplace violence is far more pervasive than the spectacularly violent and deadly acts of workplace violence that are occasionally reported on in the evening news.
The Statistics Canada study also confirmed that some occupations are more prone to workplace violence than others. Social assistance and healthcare workers, along with those employed in accommodation and food services occupations were particularly prone to acts of violence in their workplaces.
Those who are victimized by violence in the workplace are treated differently than those who suffer violent acts outside of the workplace in that any physical or psychological/emotional injury, and any lost earnings due to absence from work, as a consequence of violence is compensable under the workers' compensation system. Workers' compensation is a legislatively-mandated no-fault insurance program that pays for medical and vocational rehabilitation, and provides wage loss payments, for workers who are disabled as a result of a work-related injury or disease.
As a workers' compensation issue, policy makers have an interest in understanding the causes and consequences of incidents of workplace violence. This understanding may lead workers' compensation authorities to strategies for preventing workplace violence, and for limiting the disabling consequences, including time lost from work. The primary incentive for workers' compensation authorities to better understand violence at work is certainly to protect workers. However, there is also a financial incentive. Clearly, there are no financial costs to the workers' compensation system if violence can be prevented. As well, even when a violent act does occur, encouraging and facilitating a timely return to work will reduce the costs to the workers' compensation system of income replacement benefits.
While a number of previous studies have documented the frequency of acts of workplace violence and some of the consequences for its victims, there has been very little work on a key driver of the financial costs of workplace violence-the duration of absence from work resulting from the disabling consequences of violent acts. Based upon data on injuries resulting from workplace violence between 1996 and 1999, drawn from the administrative records of the Ontario Workplace Safety & Insurance Board (WSIB), this paper provides estimates of the determinants of time lost from work following an act of workplace violence. Importantly, we control for unobserved heterogeneity that may bias parameter estimates of the duration models. We find that when unobserved heterogeneity is included in the specification of the hazard model, some of the estimates for high-risk occupations (e.g., nursing and police officers) differ substantially from their counterparts in a specification without unobserved heterogeneity. This suggests that the unobserved factors, such as stress and psychological problems, might also have a large impact on the estimates.
The duration of workers' compensation claims arising from workplace violence merits separate analysis from the duration of other types of workrelated injuries (the latter itself is a subject of a sizable literature). The data used in this study indicate that the duration of absence from work associated with incidents of workplace violence is about 50 percent longer than for absences due to other workplace injuries and diseases. 1 The next section of the paper contains a brief review of some current research on workplace violence. We present in the third section a description of the empirical methods we use and our data in the fourth section. The empirical results are presented in the fifth section followed by a discussion of our key findings and how they related to previous research on workplace violence. We conclude the paper with summary comments and a discussion of the implications of our findings.
PREVIOUS RESEARCH
A number of studies have examined workplace violence in the last decade. These studies have focused for the most part on the factors associated with increases in the prevalence/incidence of violence as well as the consequences of this violence. In contrast, very few studies have looked at the duration of the absences from work caused by workplace violence, which is the focus of our analysis. This paper will provide a review of some of the key findings in the literature from the last two decades.
2 Most of this previous research has been conducted using data from the United States and other countries, but there have been some Canadian studies. We provide a review of the U.S. and international evidence prior to discussing the Canadian evidence.
In terms of profiling the incidence of workplace violence, Chenier (1998) used Bureau of Labor Statistics data and Occupational Safety and Health Administration guidelines to assess which occupations were most likely to experience violence at work and to determine what workplace 1. For example, in 1999 , the average duration of a workplace violence-related workers' compensation claim was 14.5 days, compared to 21.7 days for all workers' claims for which time was lost from work.
2. Dupre and Barling (2003) provide a more extensive and detailed summary of this literature. o 1 factors precipitated violence. The study found that taxi cab drivers were the most vulnerable. Other dangerous occupations included health care workers and employees of small retail stores.
In a similar vein, the National Institute for Occupational Safety and Health (1996) statistical bulletin provided some comprehensive descriptive information on workplace violence in the United States. The findings in this report indicate that retail industries and nursing-home workers experienced the highest incidence of non-fatal assaults, and that 56 percent of the victims of non-fatal violence were women. This report also provides some information on the duration of absences from work that resulted from workplace violence. Specifically, the median absence from work for victims of these beatings was five days. However, the median days away from work did vary by type of violence; 30 days for shootings, 28 days for stabbings, 3 days for biting and 4 days for squeezing, pinching, scratching or twists.
Other contributions to the literature have focused on determining the groups most likely to experience violence. For example, Saarela and Isotalus (1999) were interested in determining which occupations face the greatest danger of workplace violence with Finnish data. They found that some 4.1 percent of the workers interviewed had experienced violence or the threat of violence in the last 12 months. Episodes of violence in the health care and social services occupations accounted for 10.5 percent of all reported incidents. Workers in transportation occupations (drivers of buses, street cars, taxis, trucks, etc.) and service industry occupations accounted for 13.6 percent of the incidents of violence in their sample (6.8 percent each). Lord (1998) examined a stratified sample of 1,477 full-time state government employees (including university workers) in North Carolina in order to identify the occupations with the highest potential risk to encounter violence in the workplace. Overall, 22 percent of North Carolina's state government employees reported that they had been victims of some form of violence. The study also found that workers in protective services and law enforcement as well as professionals and administrators who work with patients have greater exposure to violence. Males were more likely to be victimized than females, but there were very few differences in incidence due to ethnicity. In addition, almost half (47.4%) of the victims were between 40 and 55 years old. Finally, the most frequent types of violence were the least severe. Specifically, verbal abuse was the most frequent type of violent act reported (83.2%).
One limitation of the earlier studies profiling workplace violence is that they were often based on surveys of limited populations. However, a few of the more recent studies have used data from the administrative records of workers' compensation boards to examine the incidence and composition of claims. The benefit of the administrative data from workers' compensation boards is that they provide a census of all reported claims, rather than a sample of the population. Islam et al. (2003) examine workplace injury claims resulting from physical assault using data from administrative records of the West Virginia Workers' Compensation Board covering the period between July 1, 1997 and June 30, 1999. Islam et al. (2003) found that health care workers had the highest incidence of physical assaults at work. The other occupations that had a high incidence of physical assault were public safety and teaching. In fact, health care, public safety and teaching occupations accounted for about 75 percent of the victims of physical assault. McCall and Horowitz (2004) examine workers' compensation claim data from the Oregon Department of Consumer and Business Information and Management Division from 1990 to 1997. McCall and Horowitz (2004) found a number of interesting trends in their data. Women tended to be more frequently victims of workplace violence (about 56 percent of workplace violence claims). Second, occupations such as nursing and law enforcement had the highest claim rates, 46.4 claims per 10,000 workers and 45.6 claims per 10,000 workers (respectively). Third, the average days away from work was 39.4 days, with women having longer absences from work than men (44 versus 33.5 days).
These contributions to the literature have clearly indicated that some occupations are at greater risk for being victims of workplace violence. Workers in the health care sector, particularly those in nursing, are especially prone to being subjected to workplace violence. A number of studies specific to the health care sector have looked more closely at the incidence of workplace violence in this sector. Elliott (1997) found that a nurse's risk of being a victim of workplace violence is 16 times greater than the national average in the United States. Similarly, Gates (2004) reports that 59 percent of nurses aides report being assaulted at least once a week, while 16 percent report being assaulted daily. Stirling, Higgins and Cooke (2001) reported that in a survey of Florida emergency room departments, 71.9 percent of respondents had been assaulted at some point in their career, with 41.5 percent reporting being assaulted in the last year. Bensley et al. (1997) look at data from a psychiatric hospital in the United States to examine the incidence and effects of workplace violence in that workplace. They found an incidence rate of 23 workers' compensation claims per 100 workers in this workplace due to workplace violence, with average claim duration of about 19 days. Their analyses also found that mental health technicians were especially prone to an increase in the incidence and severity of claims.
These findings of nurses being more prone to workplace violence are not specific to the United States. The issue of workplace violence in nursing o 1 occupations figures prominently in Statistics Canada's survey of nursing in Canada (Statistics Canada, 2005) . Specially, 29 percent of the nurses in Canada reported being assaulted by a patient in the previous 12 months. Similarly, 44 percent of nurses in Canada reported being emotionally abused in the previous 12 months by a patient, visitor, physician or another nurse. Hesketh et al. (2003) conducted a large survey (sample size of 6,526) of nurses in Alberta and British Columbia and found that nurses face a great deal of workplace violence. Their results indicate that nurses in emergency room and psychiatric units face the greatest risk of physical assault and threat of physical assault. In fact, 54.2 percent of nurses in psychiatric units reported being physically assaulted in their last five shifts. However, they also found that the workplace violence was not just occurring with nurses in psychiatric and emergency room units, nurses in other types of units (e.g., medical/surgical and critical care) were also victimized a great deal.
While social workers are not at the top of the list of high-risk occupations in the United States (McCall and Horowitz, 2004) , they are more likely to be victims of workplace violence in Canada. MacDonald and Sirotich (2005) collected data on Canadian social workers' experiences with workplace violence. Their data indicated that about 56.1 percent of the sample was verbally harassed and 19.6 percent had been threatened with physical harm over the last two years. However, when the frame of reference was their career, 87.8 percent had been verbally harassed at some point and 63.5 percent had been threatened.
In a seminal study, Budd, Arvey and Lawless (1996) used data from a telephone survey conducted by Northwestern National Life Insurance Company to examine the incidence of workplace violence and its effect on workers. Their logit estimates indicated that demographic and job characteristics were not statistically significant correlates of workplace violence. While Budd, Arvey and Lawless (1996) did not find many correlates of workplace violence, they did find many consequences of violence, such job dissatisfaction, turnover intentions, worrying about violence, distress and declines in productivity. The consequences of the violence in employee or organizational outcomes are not trivial. For example, Pizzino (1993) found that, based on data collected by the Canadian Union of Public Employees, 60.7 percent of victims from aggression reported suffering emotional trauma. Budd, Arvey and Lawless (1996) noted that their study was one of the first pieces of research in this area, so issues such as the selection of the sample and the psychometric properties of the measures would need to be examined and refined in future studies. There have been a few studies that have begun to make the refinements suggested by Budd, Arvey and Lawless (1996) . While there have been some U.S. studies, we focus primarily on the Canadian studies because the data we will be analyzing is also from Canada. Jockin, Arvey and McGue (2001) looked at the factors influencing the incidence of workplace violence and aggression. More specifically, they looked at the impact of biological and psychological factors associated with aggression, for example, a history of anti-social behaviour, personality (i.e., low agreeableness, high neuroticism and low conscientiousness), alcohol consumption and perceptions of victimization. They used data drawn from a subsample of the Minnesota Twin Registry Twin Parenting Project (a study of life outcomes of men born between 1961 and 1964). Jockin, Arvey and McGue (2001) found that past anti-social behaviour, alcohol abuse and several dimensions of personality are associated with increases in the likelihood of workplace aggression and conflict, particularly when the individual perceives themselves as being victimized by others. Rogers and Kelloway (1997) examined the impact of workplace violence on individuals and organizations. They surveyed customer service representatives from a Canadian financial institution. Their findings indicated that workplace violence contributes to an increase in the fear of future violence, which is in turn associated with increases in turnover intentions, decreases in mental health and increases in physical problems. In a related study, Schat and Kelloway (2000) used two samples (hospital staff and workers at a group home for the developmentally disabled) to look at the effects of different dimensions of perceived control on personal and organizational outcomes. In addition, they also examined the psychometric properties of a scale used to examine the dimensions of perceived control. The principal findings in this paper are consistent with those in Rogers and Kelloway (1997) . Greenberg and Barling (1999) used data on male workers from a Canadian university to look at the effect of behavioural and workplace factors on workplace aggression against coworkers, subordinates and supervisors. Like Budd, Arvey and Lawless (1996) , they found that demographic factors were not statistically significant determinants of aggression against coworkers, subordinates or supervisors. However, like Jockin, Arvey and McGue (2001) , they did find that a history of aggressive behaviour and alcohol consumption was associated with increased workplace aggression against coworkers. Barling, Rogers and Kelloway (2001) look at the effects of workplace violence and sexual harassment on worker outcomes, based on data collected on workers in the in-home health care sector (primarily, nurses, social workers, child management specialists, and behaviour management specialists) from a Canadian province. Their findings indicated that workplace violence and sexual harassment predict fear of their recurrence in the workplace, which in turn predicts negative mood (anxiety and anger) and perceptions of injustice. Moreover, fear, negative mood, and perceived o 1 injustice also predict lower affective commitment and enhanced withdrawal intentions, poor interpersonal job performance, greater neglect and cognitive difficulties.
LeBlanc and Kelloway (2002) further examine some of the consequences of workplace violence using data collected from a number of different organizations. They made the distinction between the sources of the violence (i.e., co-workers versus non-co-worker). Their principal findings indicate that co-worker aggression is associated with decreases in emotional and psychological well-being as well as with decreases in affective commitment to the organization. They also found that non-coworker violence is associated with an increase in turnover. LeBlanc and Barling (2004) suggest that the difference between co-worker and non-coworker aggression is an important direction for future research. In particular, they noted that the source of the violence seems to have different effects on individual and organization outcomes. Dupre and Barling (2006) look at workplace violence directed at supervisors by employees and its prevention. The findings in Dupre and Barling (2006) suggest that perceived injustice leads to workplace aggression. However, this aggression/violence appears to be reduced when individuals believe the organization will take action against workplace violence. This suggests that organizational sanctions against workers who engage in aggressive behaviour towards fellow workers can reduce the incidence of these actions.
EMPIRICAL METHODS
We examine the duration of workplace violence-related work absences using hazard models in which work absences are measured by the number of days the injured worker is in receipt of workers' compensation temporary total disability benefits.
3 These models are frequently used in economics and industrial relations to examine events such as the duration of workers' compensation claims (Campolieti, 2001) , unemployment spells (Ham and Rea, 1987) and strikes (Gunderson and Melino, 1990; Campolieti, Hebdon and Hyatt, 2005) . Hazard models estimate the conditional exit probabilities-for example, the probability of returning to work on the 10 th day conditional on having been absent from work for 9 days.
3. Note that in Ontario, Canada, the source of data for this study, temporary total disability benefits are paid commencing on the next work day following the injury. (The employer is obliged, under the governing legislation, to pay the injured worker their full pay for the day of the accident.) Consequently, there is no "waiting period" for benefits in this jurisdiction.
A Weibull specification of the hazard rate (where h i (t) is the hazard rate or probability for individual i at time t) is given by:
where X i (t) is a set of controls for individual characteristics and α is the duration dependence parameter. If α < 1 then work absence due to violence exhibits a negative duration dependence, i.e., the individual is less likely to return to work the longer they remain away from work. Alternatively, if α > 1 work absence due to violence exhibits a positive duration dependence, i.e., the individual is more likely to return to work the longer they remain away from work. Finally, if the duration dependence parameter equals 1, then there is no duration dependence, i.e., the conditional probability of returning to work does not depend on time.
The Weibull specification is a proportional hazards model so that the explanatory variables have a multiplicative or proportional effect on the hazard rate. Consequently, the estimates from the proportional hazard model are often interpreted in terms of hazard rate ratios, which measure the percentage increase in the hazard, i.e., the conditional probability of exiting, associated with an explanatory variable. For example, if the control for males had a hazard ratio of 1.05 then males would be associated with a 5 percent increase in the hazard, relative to women. The hazard rate ratios are computed as the exponentiated values of the coefficient estimates, exp (β i ) . Also, if an explanatory variable is associated with an increase in the conditional probability of exiting an absence from work, then it is also associated with a reduction in the expected duration of an absence from work.
One issue that has received a great deal of attention in the econometric analysis of duration data is unobserved heterogeneity. Unobserved heterogeneity can arise because of the misspecification of the functional form of the hazard model as well as the omission of important, but perhaps unobservable, explanatory variables. Ignoring the unobserved heterogeneity would result in biased parameter estimates. For example, Barling (1996) argued that exposure to workplace violence could lead to increased stress levels. This stress might impair the employee's ability to work and could also result in health problems, which might be associated with increased drinking and smoking. In addition, the stress might also lead to severe psychological and psychosomatic problems. Other researchers examining the consequences of workplace violence have also come to similar conclusions. For example, Budd, Arvey and Lawless (1996) found that experiencing workplace violence was associated with a significantly higher likelihood of worrying about violence as well as contributing to a ´ o 1 significant reduction in job satisfaction. In addition, they found that fear of violence was associated with considering job changes, distress and reduced productivity. Similarly, Rogers and Kelloway (1997) found that experiencing workplace violence can lead to greater fear in the workplace, which can increase turnover intentions and reduce psychological and physical health. Unfortunately, administrative data sources, such as the one used in this paper, do not contain information on the consequences of workplace violence. This means that an alternative approach must be taken to control for these factors.
In the econometric literature, the approach to deal with these issues has been to include an individual specific random effect in the specification of the hazard model. More specifically, we incorporate a multiplicative random effect, denoted v, in equation (1) 
where v is greater than zero and has a gamma distribution with mean 1 and variance σ 2 . The gamma distribution is frequently used primarily for mathematical and computational ease. If the variance of the unobserved heterogeneity distribution, σ 2 , is greater than zero (a testable hypothesis) then the model should include the unobserved heterogeneity distribution.
One complication that results from the inclusion of unobserved heterogeneity in the model is that the hazard rate ratios no longer represent proportional increases in the hazard rate associated with an explanatory variable. Consequently, we cannot directly compare the hazard ratios, but we can infer whether there were large differences in the size of the coefficient estimates from the two models.
DATA
The data set consists of administrative records from the Ontario Workplace Safety & Insurance Board (WSIB) and were provided by the Institute for Work & Health. They consist of non-fatal lost-time workers' compensation claims for workers that were injured in the course of employment as the result of workplace violence. Our data do not include all the incidents of workplace violence that occurred in Ontario, only those that were in industries covered by workers' compensation legislation between January 1, 1996 and December 31, 1999. 4 4. Workers' compensation legislation covers about 70 percent of the work force in Ontario.
Most of the excluded workers are in banking and other financial services industries.
´
The types of workplace violence in this data set include physical acts, such as biting, beatings, stabbings, shootings and assaults. Our sample consists of 4,457 workers' compensation claims. The administrative data include some demographic information (age and gender), the part of the body injured, the nature of the injury, the type of violent act committed, and the worker's occupation as well as industry of employment at the fourdigit level. In addition, the administrative records also contain the length of the absence from work (in days), the value of the workers' compensation wage loss benefits they received during that time and the value of the medical care they received as a result of the work-related act of violence. The length of the work absence reflects the number of the days the worker received temporary disability benefits, which are typically terminated when the worker returns to work.
The duration of work absences is as of December 31, 1999. This means that the duration of a work absence is censored for those workers who had not returned to work by that date. Some 4.5 percent of the claims in our sample are censored. One of the benefits of the hazard model specification is that it can easily accommodate these censored claim durations.
5
Our hazard model includes controls for age at the time-of-accident and a dummy variable for males. These two variables are usually included in studies examining the duration of workers' compensation claims. Previous estimates suggest that males are more likely to return to work quickly and have shorter absences from work, while older workers are less likely to do so and, consequently, have longer work absences. We control for the economic incentives faced by workers with weekly benefits. Most research has found that increases in benefits are associated with a decrease in the probability of returning to work. Unfortunately, unlike many papers studying the duration of workers' compensation claims, we cannot include information on weekly earnings, as a measure of the opportunity cost of not working, because this information was not available in our data set. As a result, our specification differs slightly from other papers examining the duration of workers' compensation claims because they either included benefits and wages or the ratio of benefits to wages as explanatory variables. We also include dummy variables for the type of violent act committed. Specifically, we construct dummy variables for acts of violence that include beatings, stabbings, shootings and unspecified acts, with biting as the excluded reference group. The findings from descriptive profiles of the duration of work absences resulting from workplace violence show that the stabbings and shootings have the longest duration. As a result, we expect that the 5. If we were to estimate a log duration regression with the censored data, the biases in the coefficient estimates would increase as the degree of censoring increases. o 1 conditional probability of returning to work will be much lower for these types of injuries relative to our reference group.
The data set also contains detailed information on the part of the body injured as well as the nature of the injury. For the part of the body injured we create dummy variables to control for injuries to the head and neck, the trunk of the body, the upper extremities, the lower extremities, body systems, multiple body parts and other parts of the body. The controls for the nature of the injury include: traumatic injuries that were unspecified or not elsewhere classified; traumatic injuries to bone, nerves or spinal cord; traumatic injuries to muscles, tendons, ligaments and joints; traumatic injuries consisting of open wounds; traumatic injuries involving surface wounds and bruises; traumatic injuries involving burns; traumatic intracranial injuries; multiple traumatic injuries and disorders; other traumatic injuries and disorders; multiple conditions diseases and disorders; and, unknown conditions. Our model also includes controls for the occupation of the worker. Although the claimants in our sample are employed in a diverse range of occupations, most are concentrated in nursing and law enforcement. We include dummy variables for the following occupations in our empirical model: registered nurses; nursing assistants; nurses' aides; teachers (preschool, elementary and high school); high school teaching assistants; social workers; police officers; correctional officers; security guards; retail sales clerks; bus drivers; and unknown occupation, with other types of occupations as the reference group.
EMPIRICAL RESULTS

Descriptive Analysis
The summary statistics in Table 1a provide information about the characteristics of the sample. The claims are spread fairly evenly across the years in our study period, although there was a slight drop in the number of claims in 1999. Our sample contains slightly more women than men (48 percent were men) and the average age was 37.6 years. The average duration of the absences from work is 40.9 days, with about 4.5 percent of our claim durations being censored. The average duration of the absences is about 50 to 68 percent longer than the duration of absences from work for other types of occupational injuries during the same period in Ontario. The duration of the absences from work vary considerably according to the type of violence (see Table 1b ). For example, individuals who were bitten missed an average of 17.7 days from work. At the other extreme, stabbings and shootings experience much longer absences, 98.1 and 127.1 days respectively, from work. Most of the injuries suffered by workers in the sample are to the head or neck, trunk and the upper extremities (arms and hands) of the body. The injuries primarily consist of some sort of trauma (about 91 percent), which range from ligament damage to surface wounds. The average expenditure on health care for an injured worker in our sample is $694.61, but there was a great deal of variation in the expenditures since the standard deviation of these expenditures is almost eight times larger than the mean. The composition of the occupations of the injured workers in these data is consistent with some of the findings in the literature on the incidence of workplace violence. For example, nursing (registered nurses, nurse's aides and assistants) and other health care workers comprise 31 percent of our sample, with registered nurses (12.6 percent) and nurse's aides (11.9 percent) the bulk of that total. This is similar to the findings in other studies that have found that workers in nursing jobs as well as other health care occupations are frequently victims of workplace violence. The other occupations that are common in our sample of workplace violence victims are police officers (13.8 percent), correctional officers (9.1 percent) and security guards (4.5 percent). Again this is consistent with previous studies that have found these occupations are at high risk of being exposed to workplace violence. Social workers also account for a large segment of the sample at about 9.1 percent. The relatively high percentage of social disability benefits for the first 12 weeks after injury or illness. In order to compare our durations with the WSIB definition, we computed them using the same definition as the WSIB. workers in our data is consistent with other Canadian studies that have found that social work is a high-risk occupation.
Hazard Estimates without Unobserved Heterogeneity Specification
The estimates from the hazard model specifications without unobserved heterogeneity are presented in Table 2 . We present coefficient estimates along with the hazard ratios, but focus our discussion primarily on the hazard ratios because they are easier to interpret. Our specification includes measures of weekly benefits, total health care expenditures, age at timeof-accident, firm size, a dummy variable for the year in which the incident occurred, a dummy variable indicating if the individual is a male, dummy variables controlling for the type of violence the worker experienced and occupation dummies. We estimated this specification including and excluding dummy variables for the type of injury and the nature of the injury. These estimates are presented primarily for comparative purposes because our preferred specification includes the unobserved heterogeneity distribution. Our estimate on weekly benefits suggests that a $100 increase in weekly benefits would be associated with a statistically significant 2.0 percent decline in the hazard rate, which also corresponds with an increase in expected claim duration. We also found a negative and statistically significant relationship between the health care expenditures the worker receives as a result of the injury and the hazard rate. Specifically, an extra $100 in health care expenditures would be associated with a 4.1 percent decline in the hazard rate. If we interpret the health care expenditures as a proxy for severity, our estimate suggests, as expected, that more severe injuries result in longer absences from work.
We did not find any statistically significant differences in the hazard rate by gender. In addition, the estimates for the year dummies and the size of the firm also did not have a statistically significant effect on the hazard rate. However, we found that a 5-year increase in the age of the individual is associated with a statistically significant 1.7 percent decline in the hazard rate. This is consistent with other studies looking at the effects of age on the duration of absences from work (for example, among others, Campolieti, 2001 and Kralj, 1995 . However, there are no comparable findings in the existing literature on workplace violence.
The variables controlling for the type of violence, with biting as the excluded reference group, all had a statistically significant effect on the hazard probability. The estimates were also consistent with expectations: the more violent acts were associated with larger effects on the hazard rate. In particular, we found that beatings were associated with a 28 percent decline in the hazard rate, stabbings were associated with a 47 percent decline in the hazard rate and shootings were associated with a 70 percent decline in the hazard rate. These estimates are all consistent with the summary statistics on the average duration of the work absences by type of violence, in which shootings had the longest duration.
The explanatory variables controlling for occupation type also produced some interesting effects on the hazard rate. We will provide a more detailed discussion of the estimates on the occupation dummies in the next section, which discusses the results with the unobserved heterogeneity distribution, because some of these estimates are sensitive to the presence of the unobserved heterogeneity distribution.
Adding controls for the nature of the injury and the part of the body injured, see column (2) in Table 2 , changes the magnitude of the estimates to varying degrees. 7 However, most of the estimates tended to be smaller when we added the injury dummies to the specification, except for age and health care expenditures. The effects of changes in benefits, age and medical expenses from this specification do not differ a great deal from those that excluded the injury dummies. However, the estimates for the 7. We do not discuss the estimates on the dummy variables for the type and nature of the injury, but almost all of these estimates were statistically significant. o 1 type of workplace violence that occurred do differ somewhat from those we have already discussed. For example, beatings would be associated with a 29 percent decline in the hazard rate, stabbings would be associated with a 56 percent decline in the hazard rate and shootings would be associated with a 58 percent decline in the hazard rate. These estimates differed by 4 to 12 percentage points in absolute value from the estimates that excluded the injury controls. Similarly, we also observed some differences in the magnitude of the effects of the occupation dummies on the hazard, with many of the estimates experiencing fairly large changes in the effect on the hazard rate. For example, the effect of nurse's aides on the hazard rate was 20 percentage points smaller when we added the injury controls to the specification. Most of the estimates on the occupation dummy variables experienced changes of 8 to 15 percentage points in the effect on the hazard rate. However, including the injury dummies did not affect the signs of any of our estimates.
Hazard Estimates with Unobserved Heterogeneity Distribution
Including the unobserved heterogeneity, i.e., the individual specific random effect with the gamma distribution, in the model specification had a much larger effect on the estimates. We present these estimates in Table 3 . The estimates for the variance of the unobserved heterogeneity distribution indicate that it is statistically different from zero, so unobserved heterogeneity is likely to be a concern in these data. In the following discussion of the results in Table 3 , we comment only on the differences in the magnitude of the coefficient estimates because, as we noted earlier, when the hazard model includes unobserved heterogeneity, the hazard ratios for a variable cannot be interpreted as proportional changes in the hazard rate. We also focus our discussion on a few key variables that are of particular interest. Notes: Excluded reference category in square brackets. Standard errors in parentheses; Triple asterisk (***) denotes significant at 1% level; Double asterisk (**) denotes significant at the 5% level; Single asterisk (*) denotes significant at the 10% level. As we noted in the text, the coefficient estimates from the hazard model cannot be interpreted as a percentage change in the hazard rate like those in Table 2 . α is the duration dependence parameter of the Weibull model and σ 2 is the variance of the unobserved heterogeneity distribution. o 1
The effect of benefits on the hazard probability is positive and statistically significant. This differs from its counterpart in Table 2 , which was negative. The coefficient estimate, 0.31, on the benefit variable in Table 3 is also a great deal larger than the value from the specifications that did not include unobserved heterogeneity in Table 2 . Our specification omits a control for wages because it is not available in our data. The wage variable is a measure of the opportunity cost of not working. The lack of a control for this effect might be confounding our estimate on the benefit variable because benefits are expressed as a percentage of wages up to a statutory maximum dollar amount. This may be a plausible explanation for this unexpected sign on this estimate.
Unlike the estimates in Table 2 , firm size now also has a statistically significant effect on the hazard probability, with the results indicating that workers from larger firms would have shorter absences from work. The size of the coefficient estimates on the type of violence in Table 3 also differed substantially from those in Table 2 , with many of the coefficient estimates being 2 to 3 times larger in magnitude.
The estimates on the benefit, firm size and type of violence variables illustrate the extent of the biases that can arise when the model is misspecified and does not include the unobserved heterogeneity distribution.
The estimates on the controls for occupation type in Table 3 also differed both in the magnitude of the estimates as well as in the direction of the effect on the hazard rate relative to their counterparts from the specification that excluded the unobserved heterogeneity distribution in Table 2 .
Previous studies on workplace violence have identified nurses and health care workers as "high-risk" occupations. Our estimate on the dummy variable for registered nurses indicates they are associated with a decrease in the hazard rate or, equivalently, longer absences from work. The nurse's assistant dummy variable did not have a statistically significant estimate. However, we found that nurse's aides would be associated with increases in hazard rates or shorter absences from work.
Police officers, correctional officers and security guards were also frequently victims of violence in our study and have also been identified as high-risk groups in previous work. The estimates on the dummies for security guards and correctional officers are not statistically significant. However, we did find that police officers are associated with a decrease in the hazard rate or, equivalently, longer absences from work.
The estimates on the controls for teachers, high school teaching assistants and social workers also indicate that these occupations would be associated with relatively higher conditional probabilities of exiting (i.e., returning to work more quickly) and, consequently, have shorter absences from work.
There were also some statistically significant estimates on the remaining occupation dummies. Sales clerks and bus drivers were associated with decreases in the hazard rate (and so longer absences from work), but the estimate for the bus drivers was only statistically significant at the 10 percent level. This unknown occupation group was associated with a statistical increase in the hazard probability.
Adding the controls for the part of the body injured and the nature of the injury to the model with the unobserved heterogeneity (see column (2) in Table 3 ) also affected the estimates for the occupation controls. The estimates from the controls for police officers and correctional officers were still both negative, but neither was statistically significant once the injury dummies were added to the specification. The estimate for registered nurses in column (2) is very similar to the estimate in column (1). In addition, some of the estimates that were statistically significant without the injury controls were no longer significant, e.g., police officers and nurse's assistants.
DISCUSSION
The sensitivity of many of our estimates, particularly those for the type of occupation, to the inclusion of the unobserved heterogeneity distribution suggests that unobservables can have a substantial impact on the duration of these work absences following an act of violence. Perhaps, as argued by, among others, Barling (1996) , Budd, Arvey and Lawless (1996) and Rogers and Kelloway (1997) , workplace violence may also create stress and mental health problems in addition to the bodily harm. Excluding the unobserved heterogeneity distribution from the model specification produced estimates that indicated the absences from work for some high-risk occupations (e.g., police officers and nurses) would be shorter than would be observed if the model specification included unobserved heterogeneity. This suggests that hazard estimates of the duration absences from work should include unobserved heterogeneity to at least try to accommodate some of the consequences of workplace violence on the hazard probability, when data on these factors is not available.
One of our key findings on the determinants of the length of absences from work following an episode of workplace violence concerns health care expenditures. As expected, larger health care expenditures are associated with longer absences from work. This is not surprising because previous work has found that workplace violence contributes to more physical and mental health problems. o 1
We also found some statistically significant differences in the hazard rate by occupation type. Nurses and police officers, which have been identified as high-risk occupations in previous research and comprise about 26 percent of our sample, are prone to longer absences from work following workplace violence. These longer absences from work could reflect the impact of workplace violence on organizational and personal outcomes. For example, as we discussed earlier, Rogers and Kelloway (1997) and Schat and Kelloway (2000) have both found that workplace violence contributes to an increase in turnover intentions and physical health problems as well as a decrease in mental health. Barling, Rogers and Kelloway (2001) found workplace violence predicts fear of its recurrence in the workplace, which in turn contributes to increased anger and anxiety in victims as well their perceptions of injustice. A combination of these factors could be contributing to longer absences from work for these occupations because victims of workplace violence may be very reluctant to return to work quickly.
Our estimates also indicated that more severe forms of workplace violence (i.e., shootings and beatings) would be associated with longer absences from work. One plausible interpretation of this finding is that the increase in physical problems and the decrease in mental health that follow an episode of workplace violence become more severe and serious as the type of violence intensifies.
Another interesting finding in this paper relates to the relationship between firm size and the length of absences from work. We found that workers from larger firms would have shorter absences from work. These shorter absences from work could be the result of several plausible factors. First, larger firms have a greater ability to reassign victims of workplace violence to other jobs that take them immediately out of the environment where they experienced the violence. Second, large firms can also be more likely to offer phased-in work, i.e., a few days a week, to victims if they still have trouble dealing with the aftermath of the workplace violence. Third, larger firms could also be able to offer employee assistance programs or inhouse counseling support to help workers cope with any stress and anxiety they may have as a result of the workplace violence. Fourth, larger firms also have the ability to act with interventions (for example, immediately sending counselors or other professional staff) to mitigate the adverse psychological effects of the violence. Unfortunately, we do not have the information in our data set to allow us to determine which of these potential explanations contribute to shorter absences from work. Moreover, the existing literature on workplace violence has not examined the effect of firm size on individual and organizational outcomes, so this would be an interesting direction for future research to explore.
CONCLUDING REMARKS
We studied the duration of absences from work following an episode of workplace violence using data from the administrative records of the Workplace Safety & Insurance Board of Ontario. Our results suggest a number of important relationships between individual and claim characteristics and the duration of absences from work. First, we find that increasing the severity of the injury, as measured by total health care expenditures, is associated with increases in the length of absences from work. Second, we found that the most violent acts would be associated with the largest decreases in the hazard rate and also result in longer absences from work. Third, we found some significant differences in the hazard rate by occupation type. In particular, high-risk occupations, such as nurses and police officers, have longer absences from work. Fourth, we found that workers from larger firms had shorter absences from work following an episode of workplace violence. This paper has contributed some valuable information about the factors influencing the length of absences from work following an episode of workplace violence. Consequently, there is a better understanding of the factors affecting the incidence of violence acts at work, the length of absences from work following an episode of violence as well as the consequences of the workplace violence. However, one area that has not been studied is what services should be provided to workers who have experienced this violence. To the extent that these services can reduce the duration of absences from work, they are of great interest to employers and workers' compensation boards. Perhaps more importantly, they can help victims return to work and their lives more quickly by reducing the adverse consequences of workplace violence. This is a promising and important direction for future research. o 1 En matière d'indemnisation des travailleurs, le législateur aurait intérêt à comprendre les causes et les conséquences des incidents de violence sur les lieux de travail. Cette compréhension pourrait guider les autorités en matière d'indemnisation des travailleurs dans l'élaboration des stratégies visant à prévenir la violence dans les établissements et à aider à en limiter les conséquences liées à l'inaptitude, incluant les pertes de temps au travail. L'intérêt primordial pour les autorités responsables de l'indemnisation des travailleurs à l'endroit d'une meilleure compréhension de la violence est certainement de mieux assurer la protection des travailleurs. Mais, il y a aussi un intérêt de nature financière. Évidemment, aucune indemnisation ne serait nécessaire s'il n'y avait pas de violence. Cependant, même lorsqu'un acte de violence se produit, le fait de promouvoir ou de faciliter le retour au travail en temps opportun pourrait réduire les coûts des paiements de remplacement du revenu prévus dans le système d'indemnisation des travailleurs.
RÉSUMÉ
Alors qu'un nombre d'études antérieures ont documenté la fréquence des actes de violence dans les établissements et quelques unes des conséquences pour les victimes, il n'y a eu que très peu de recherches sur le déclencheur principal des coûts financiers associés à la violence sur les lieux de travail, c'est-à-dire la durée des absences du travail engendrée par les conséquences de la violence en termes d'invalidité. Cet essai présente une évaluation des causes du temps de travail perdu à la suite d'un geste de violence sur les lieux de travail. Nous utilisons un modèle de risque pour rendre compte de la durée de ces absences du travail. Nous contrôlons l'élément d'hétérogénéité inobservé qui peut fausser les évaluations des paramètres du modèle de risque. Nous constatons que, lorsque la variable hétérogénéité inobservée est incluse dans les caractéristiques du modèle, certaines évaluations concernant les occupations à haut risque (par exemple, les infirmières et les agents de police) présentent des différences importantes quand on les compare à leurs homologues dans le même modèle, mais dont le devis descriptif ne fait pas état de l'hétérogénéité inobservée. Cela nous laisse croire que les facteurs passés sous silence, tels que le stress et les problèmes psychologiques peuvent exercer une influence importante sur les évaluations.
Nous avons obtenu ces évaluations en utilisant des données tirées des archives administratives de la Commission ontarienne de la sécurité professionnelle et de l'assurance contre les accidents du travail. Elles font état des réclamations d'indemnisation des travailleurs suite à des incidents non mortels comportant des pertes de temps pour les travailleurs qui ont subi des lésions au cours de leur travail résultant de gestes de violence. Les types de violence qu'on retrouve dans ces données comprennent des actes physiques, tels que des morsures, des raclées, des coups de couteau ou de fusil et des voies de fait. Notre échantillon comprend 4 457 réclamations d'indemnisation des travailleurs.
La durée des réclamations qui proviennent d'actes de violence au travail mérite qu'on lui accorde une analyse distincte de celle des autres types de lésions associées au travail (ces dernières faisant l'objet d'une littérature assez remarquable). Les données retenues dans cette étude indiquent que la durée des absences du travail résultant d'incidents de violence sur les lieux du travail est cinquante pour cent plus longue que celle des absences dues à d'autres lésions ou maladies professionnelles.
Nos principales conclusions d'ordre empirique laisse croire à la présence d'une quantité de relations significatives entre les caractéristiques des individus, les réclamations et la durée des absences du travail venant de la violence au travail. En premier lieu, nous constatons que le fait d'accroître la gravité de la lésion, évaluée en termes de dépenses totales en frais de santé, est relié à des augmentations de la durée des absences du travail. En deuxième lieu, nous découvrons que les incidents les plus violents auraient tendance à s'associer à des diminutions les plus prononcées du taux de risque et résulteraient dans des absences plus longues du travail. En troisième lieu, nous avons observé des différences significatives dans les taux de risque par type d'occupation. Plus précisément, les occupations à haut risque, telles que les infirmières et les agents de police, présentent des dossiers d'absences du travail plus longues. Quatrièmement, nous avons constaté que les travailleurs à l'emploi des établissements plus vastes ont un fichier d'absences plus courtes au cours de la période suivant un épisode de violence au travail.
Ce travail fournit de l'information valable sur les facteurs qui ont un impact sur la longueur des absences du travail à la suite d'un incident de violence au travail. Par conséquent, il conduit à une meilleure compréhension des facteurs influençant la survenance d'incidents de violence au travail et la durée des absences du travail suivant un épisode de violence. Cependant, un secteur qui n'a pas été abordé concerne le type de services qui devraient être offerts aux travailleurs victimes de violence. Dans la mesure où ces services peuvent réduire la durée des absences du travail, on y trouve là un grand intérêt à la fois pour les employeurs et les commissions d'indemnisation. Peut-être et de façon plus significative, ils pourraient aider les victimes dans leur vie personnelle et à un retour au travail plus rapide par une réduction des conséquences néfastes de la violence au travail. Voilà une avenue importante et prometteuse pour la recherche ultérieure.
